INTRODUCTION
============

Trichoblastoma (TB) was first introduced by Headington[@B1] in 1970, and was described as a benign and well-circumscribed tumor with follicular differentiation. Ackerman et al.[@B2] further defined this tumor and classified TBs into five subtypes according to the histological growth pattern: large nodular, small nodular, cribriform, racemiform, and retiform. TBs are characterized by a symmetrical growth, smooth borders, and a sharp circumscription. The most common locations of TB are the face, scalp, and pelvic girdle[@B2][@B3]. TB occurs sporadically in most cases. One case of sporadic TB arising within an apocrine poroma has been reported[@B4]. Other cases of TBs are associated with seborrheic keratosis (SK), inverted follicular keratosis, or verruca vulgaris-like inverted follicular keratosis[@B5]. We report herein a rare case of composite tumor associating TB and SK.

CASE REPORT
===========

A 28-year-old healthy woman presented with a skin-colored nodule within a darkly pigmented plaque on the occipital scalp. She identified the lesion 2 months before her first visit to our department. The patient had no personal or family history of cutaneous or internal malignancies. Physical examination of the scalp revealed a 2.0×4.0-cm darkly pigmented, verrucous plaque. A distinct 0.7-cm skin-colored, hairless nodule appeared within the plaque ([Fig. 1](#F1){ref-type="fig"}). A biopsy specimen was taken from the margin of the central skin-colored nodule. Histopathologic findings of the central nodule showed well-circumscribed, various-sized dermal tumor lobules. The lobular aggregation was composed of numerous basaloid epithelial nests and multiple primitive papillary structures with a distinct peripheral palisading of nuclei ([Fig. 2A, B](#F2){ref-type="fig"}). Prominent hyperkeratosis, acanthosis, papillomatosis, and horn cysts were found adjacent to this nodule ([Fig. 2A, C, D](#F2){ref-type="fig"}).

Because the patient desired that the entire lesion be removed, complete excision was performed. To investigate the characteristics of each tumor and the connection between these two tumor types, various immunohistochemical staining procedures were also performed. The excised specimen showed centrally well-demarcated dermal tumor lobules spanning the entire dermis without a connection to the overlying epidermis. Tumor cells were arranged in nodular nests of palisading basaloid cells and multiple primitive papillary structures. Various degrees of hair follicle differentiation were observed. There was neither an area of necrosis en masse, nor a cleft between the epithelium and stroma. Therefore, this tumor can be diagnosed as a TB. Prominent hyperkeratosis, acanthosis, papillomatosis, and horn cysts, consistent with typical SK, were found around the tumor on the entire plaque beside the central nodule.

The entire TB tumor lobules were stained against cytokeratin 19 (CK19) monoclonal antibody ([Fig. 3A](#F3){ref-type="fig"}). Focal tumor cells showed weak CK17 expression. CK17 expression in SK is limited to a collarette of small keratinocytes around the TB nodules, depicting a transitional zone between the CK17-positive TB and the CK17-negative SK ([Fig. 3B](#F3){ref-type="fig"}). Some of the tumor cells were weakly immunolabeled with Bcl-2 and CD10, and the stroma around the tumor lobules were Bcl-2 and CD10 positive. None of the tumor lobules showed immunolabeling against the CD34 monoclonal antibody ([Fig. 3C](#F3){ref-type="fig"}).

On the basis of the clinical and histological findings, we diagnosed this case as a composite tumor associating TB and SK. After surgical excision of the entire lesion, the patient is currently well, and has not experienced recurrence even after a year.

DISCUSSION
==========

TB is a rare benign tumor composed of germinative cells, from which a folliculosebaceous unit arises. TB most commonly occurs on the scalp and face. Clinically, it presents as small exophytic and endophytic, skin-colored nodules without ulceration. Basaloid proliferation is an essential histologic finding of TB, in which the tumor cells are arranged in cords, sheets, or discrete clusters surrounded by fibrous stroma[@B1].

In our study, the TB was positive for CK17. However, the expression was rather focal and weaker than that in previously reported cases. CK17 was expressed in the inner cell layers of the outer root sheath in normal adult hair follicles and in hyperproliferative conditions of the epidermis, such as psoriasis and wound healing[@B6]. Moreover, CK19 was expressed in outer cell layers of the outer root sheath. Coexpression of CK17 and CK19 in neoplastic cells of TB seems to be related to an outer root sheath phenotype[@B7].

The differential diagnosis between TB and basal cell carcinoma may be difficult in some cases. Histologically, the absence of epitheloid necrosis en masse, myxoid stromal induction, and peritumoral cleft, as well as an evidence of follicular papilla differentiation in the stroma surrounding the basaloid nodule, lead to the diagnosis of TB. Moreover, relatively symmetrical and smooth tumor borders can suggest TB[@B8]. In this study, CD34 was immunolabeled in the stroma between tumor lobules. CD34 expression has originally been shown in normal endothelium and the perifollicular area[@B9]. The stroma of TB showed diffuse CD34 expression, whereas basal cell carcinoma stroma did not show CD34 expression[@B10]. Moreover, Bcl-2 and CD10 immunohistochemical studies were conducted to distinguish TB from basal cell carcinoma and showed similar stromal expression patterns to CD34. Other studies about TB revealed similar immunohistochemical staining patterns similar to our study[@B7].

Composite tumors associating sporadic TB (i.e., not occurring in the context of a preexisting nevus sebaceous or of Brooke-Spiegler syndrome) with another epithelial neoplasm have been described in two reports on seven cases: one was within an apocrine poroma and others were associated with melanocytic nevus, SK, verruca vulgaris, angiokeratoma, and basal cell carcinoma[@B4][@B5]. A composite tumor associating TB and SK was reported in only two cases[@B5]. In one case, some tumor lobules of TB were connected to the SK. However, in another case, there was no connection between TB and SK. In our case, no direct connection between TB nodules and SK was observed. The collision of such tumors does not seem coincidental. TB might induce hyperproliferation of the overlying epidermis during self-proliferation and differentiation.

SK is present in almost all healthy adults older than 60 years. Previous reports have documented associated benign or malignant tumors occurring either adjacent to or contiguous with SK[@B11][@B12]. The rates of coexistence of such tumors with SK have been reported with rates varying between 0.14% and 9% of SK examined histologically[@B12][@B13]. Lesions associated with SK are of various types: basal cell or squamous cell carcinoma, melanoma, melanocytic nevus, keratoacanthoma, trichilemmoma, eccrine porocarcinoma, and hemangioma[@B11][@B12][@B13]. TB is suggested as another possible SK-associated neoplasm.

We report herein a rare and interesting case of a composite tumor associating TB and SK.

![A 2.0×4.0-cm dark pigmented, verrucous plaque on the scalp. Centrally, a distinct 0.7-cm skin-colored, hairless nodule was observed.](ad-27-601-g001){#F1}

![(A) Scanning view of the excision specimen (H&E, scanning view). (B) Biopsy specimen showing well-circumscribed, various-sized dermal tumor lobules. Prominent hyperkeratosis, acanthosis, papillomatosis, and pseudohorn cysts were seen adjacent to the tumor nodule (H&E, ×20). (C) The lobular aggregation was composed of numerous basaloid epithelial nests and multiple primitive papillary structures with distinct peripheral palisading of nuclei (H&E, ×200). (D) Marked hyperkeratosis, acanthosis, papillomatosis, several horn cysts, and mild basal hyperpigmentation were detected in the epidermis (H&E, ×100).](ad-27-601-g002){#F2}

![(A) The entire trichoblastoma tumor lobules were stained against cytokeratin 19 (CK19) monoclonal antibody, showing a mild peripheral palisading of nuclei (×100). (B) Focal tumor cells showed weak CK17 expression (×100). (C) None of the tumor lobules showed immunolabeling against CD34 monoclonal antibody (×100).](ad-27-601-g003){#F3}
